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The mainstay of treatment of pulmonary carcinoid tumors is surgical resection.
1 Excellent long-term survival is especially seen for typical carcinoids. 2 Endobronchial carcinoids often have a small base infiltrating the bronchial wall. They rarely grow beyond the confines of the bronchus. Typical locations for isolated bronchial sleeve resections are both main stem bronchi, the right intermediate bronchus, and the lobar carina. 3 Isolated resection of the left lobar carina seems to be the most challenging sleeve resection among thoracic surgical procedures because pulmonary hilar vessels limit the optimal exposure. Operative technique has not been described in detail in the literature, especially concerning the anterior hilar approach.
TECHNIQUE
A 38-year-old man with a typical carcinoid TNM staging of cT1a cN0 cM0 located on the left lobar carina was referred to our institution for surgery. On radiograph, the tumor appeared to grow on the left lower lobe but preoperative bronchoscopy located it at the lobar carina ( Figure 1 ). General anesthesia with a right-sided double-lumen tube was initiated and we performed a left anterolateral thoracotomy in the fourth intercostal space. Feasibility of an isolated bronchial sleeve resection was determined intraoperatively. The upper and lower pulmonary veins and the main trunk of the pulmonary artery were encircled with vessel loops. The main bronchus and the lobar bronchi were dissected ventrally ( Figure 2 , A). The pulmonary artery was dissected in the fissure, which is a very important step. The fissure was divided by stapler. An anterior approach was used to facilitate safe encirclement of both lobar bronchi (Figure 2 , B) and allowed more space. Needle puncture of the bronchial wall under bronchoscopic view determined the resection margins. After bronchial resection, stay sutures were placed at the junctions between the membranous and the cartilagenous wall of the proximal and distal bronchial ends. The upper lobe bronchus was resected just proximal to the lingula bronchus and the lower lobe bronchus was cut just proximal to the segment-6 bronchus (Figure 2, B) . Because the tumor tended to grow at the cartilagenous wall of the bronchi, a small posterior membranous bridge between the main bronchus and the medial upper lobe bronchus was preserved (Figure 2, C) . This step was achieved because the bronchial resection began ventrally and exact endobronchial anatomy was known. This bridge helped in further anatomic reconstruction. Anastomosis was performed with polydioxanone 4-0 running sutures for the membranous wall and with interrupted sutures for the cartilagenous wall of the bronchus (Figure 2, D) . Further covering was not performed. Mediastinal lymph node dissection (stations 5, 6, 7, 8L, and 9L) was performed, whereas hilar stations (10L, 11L, and 12L) had been extracted during dissection of the bronchi. Intraoperative frozen section revealed negative resection margins. Reventilation revealed a prompt lung expansion and intraoperative bronchoscopy showed the neocarina with open bronchi to all segments. Insertion of 1 chest tube and chest closure completed the operation.
The postoperative course was uneventful and the patient was dismissed after 4 days. Outpatient bronchoscopy 4 weeks postoperatively showed an open and well-healed anastomosis (Video 1).
COMMENT
Bronchial sleeve resections with pulmonary preservation for carcinoid tumors and other low-grade malignant tumors have widely been demonstrated. 4, 5 There are very few detailed reports regarding parenchyma sparing resections of tumors on the left lobar carina. They either describe techniques via posterolateral thoracotomy or do not focus on the hilar approach and the vascular dissection. 4 Our technique permits a safe and effective anterior approach. The key steps include encircling of all surrounding pulmonary vessels and the bronchi and dividing the fissure. Accurate anatomic features of the tumor must be known and double-checked with intraoperative bronchoscopy to allow accurate bronchial resection. Alternatively, a lower lobe sleeve lobectomy could be performed, which in this case was the fallback plan. The tumor grew on the lobar carina but was slightly closer to the cartilagenous part of the left lower bronchus. Uramoto and colleagues 6 report a similar case but describe an upper lobe tumor also involving the left main bronchus and segment 8 bronchus. A left upper lobe double sleeve lobectomy was performed with creation of a new carina for segment 6 and the basal segments. Cases of tumors simultaneously involving the upper and the lower lobe bronchus sometimes require that a pneumonectomy is performed.
CONCLUSIONS
This technique is feasible, but it should be reserved for tumors not growing beyond the confines of the bronchus. Patients benefit from parenchyma-sparing resections, and therefore planning isolated bronchial resection should be undertaken even for left lobar carina tumors.
